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T HREATS TO  WA T ERBIRD S A N D  WET LA N D S:  
IM PLICA T IO N S FOR CON SERVA T IO N ,  
IN VEN TORY A N D  RESEARCH
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The world has undergone major social, economic and demographic changes in the 
last two centuries. Predictions suggest that during the next 100 years, even greater 
changes will occur and this will put increasing pressure on wetlands and their 
biodiversity. This paper examines the changes that have occurred, and the nature of 
threats facing waterbirds and wetlands as a result of human activities. The need for 
specific areas of research is identified, part icularly in relation to detecting and 
measuring change and the need to provide solution- oriented research to underpin 
conservation action.
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A changing world
D u r in g  t h e  last  h al f  o f  t h e  2 0 t h  Cen t u r y ,  
t h e  n o t io n  o f  d eve lo p m en t  has b een  a t  t h e  
h e a r t  o f  m an y  so c ia l  an d  e c o n o m i c  
chang es in a lm o s t  e v e r y  c o u n t r y  ar o u n d  
t h e  w o r l d .  H o w e v e r , ‘d eve lo p m en t ’ is b o t h  
am b ig u ou s and  d i f f icu l t  t o  d ef in e, as i t  is 
u sed  in m an y  d i f f e r en t  co n t e x t s  and  co ver s  
m an y  d i f f er en t  act i v i t i es  (G o u l e t  1992; 
C o w an  &  Sh en t o n  1995 ). In t h e  w es t e r n  
w o r l d ,  m o s t  m o d els o f  d eve lo p m en t  have 
in vo lv ed  s t r i v in g  f o r  t e ch n o l o g i c a l  
ad van cem en t ,  and  soc ial  an d  eco n om ic  
‘ p r o g r ess ’ .T h e  la t t e r  has o f t en  b een  l ink ed  
t o  t h e  o ve r a l l  goal  o f  eco n o m i c  g r o w t h ,  
g en e r a l l y  m easu r ed  b y ch ang es in G r o ss
N a t i o n a l  Pr o d u c t .  A  co n si d er ab le  am o u n t  
o f  m o n ey  has b een  in ves t ed  by 
o r g an isat io n s and  g o ver n m en t s  in f und ing  
in f r as t r u c t u r es  t h a t  lead  t o  d eve lo p m en t  
u n d e r  t h is  m o d el ,  an d  t h e  ex p lo i t at io n  o f  
n a t u r a l  r e so u r c e s  has o f t en  b een  an  
in t eg r a l  p a r t  o f  d e v e l o p m en t  p lan n in g  
(A d am s 1998).
W i t h i n  t h e  sam e t im e  p er io d  d u r in g  
w h ich  t h ese  m o d e ls o f  d eve lo p m en t  cam e 
t o  t h e  f o r e ,  en o rm o u s  ch ang es in h um an  
p o p u la t i o n s  h ave o c c u r r e d .  T h e  t o t a l  
h um an  p o p u lat i o n  has r i sen  t o  n ear ly  six  
b i l l i on ,  an d  d em o g r ap h i c  f o r ecas t s  suggest  
i t  w i l l  c o n t i n u e  t o  r i se d u r in g  t h e  2 1 st  
cen t u r y ,  w i t h  t h e  p o t en t ia l  t o  r each  o ve r  
t en  b i l l i o n  b y 2 0 5 2  (Je f f r ie s  1 997 ). 
A l t h o u g h  m any  o f  t h e  so c ia l  and  eco n om i c
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chang es o ccu r r i n g  in  t h e  2 0 t h  C e n t u r y  
h ave b en e f i t t ed  so m e  in d ivid u als,  p o v e r t y  
st i l l  af f ect s  a larg e p r o p o r t i o n  o f  t h e  
h um an  p o p u la t io n . T h e r e  ar e  cu r r en t l y  
e ig h t  h u n d r ed  m i l l i o n  p eo p le w h o  ar e  
classi f ied  as m a ln o u r i sh ed , an d  t w o  b i l l i on  
p eo p le  w h o  d o  n o t  h ave access  t o  
ad eq u at e san i t at io n  (W a t s o n  1999). M o r e  
t h an  o n e  b i l l i on  p eo p le  d o  n o t  have access 
t o  safe and  seaso n al l y  co n s t an t  sup p l ies o f  
w at e r ,  an d  t h is lead s t o  t w o  m i l l io n  ch i ld  
d eat h s e v e r y  year . T h e  2 0 t h  C e n t u r y  also  
saw  accel er a t i n g  r at es  o f  u r b an isat io n  in 
m any  p ar t s  o f  t h e  w o r l d .  In  1970, t h e r e  
w e r e  ab o u t  190  c i t ies w i t h  a p o p u lat i o n  o f  
o v e r  a m i l l i o n ,  b u t  b y  1999 t h e r e  w e r e  
o v e r  4 0 0  o f  t h is  size. A g r i c u l t u r e  has also  
u n d e r g o n e en o rm o u s  changes. Farm in g  
m e t h o d s  have b eco m e  in d u st r ia l i sed  and  
in t en s i f i ed ,  an d  t h e  co n ve r s i o n  o f  
eco l o g ical  syst em s in t o  ag r icu l t u r al  land  
has b een  a co m m o n  p r act i se acr o ss t h e  
g l o b e .Wh en  m easu r ed  t o g et h er ,  u r b an  and  
ag r i c u l t u r a l  a r eas  n o w  im p ac t  t h r e e  
q u ar t e r s  o f  t h e  w o r l d ’s h ab i t ab le su r f ace 
(H an n ah  et  al. 1994).
The effects of change on 
wetlands
N o t  su rp r ising ly,  t h e  ch ang es d escr ib ed  
ab o ve have p u t  t h e  n at u r a l  en v i r o n m en t  
u n d er  in cr easin g  p r essu r e . A  rang e o f  
h u m an  ac t i v i t i e s  n o w  p o se  p o t en t ia l  
t h r ea t s  t o  w et lan d s  an d  t h e i r  b io d iver s i t y  
(Table I), and  o p e r a t e  at  a v a r i e t y  o f  
levels an d  scales (Table 2). Un f o r t u n a t e ly ,  
assessin g  and  q uan t i f y in g  t h e  ex t en t ,  r a t e 
and  n a t u r e o f  h ab i t a t  ch ang es resu l t in g  
f r o m  an t h r o p o g en ic  im p act s r em ain s a 
d i f f i cu l t  t ask  a t  a lm o s t  an y spat ial  o r  
t em p o r a l  s ca le .T h e  co l l at io n  an d  p r o v is io n  
o f  an  accessib le i n ven t o r y  f o r  d i f f er en t  
sp ec ies and  b io - t yp es w i l l  b e o n e  o f  t h e
g r ea t es t  ch al len g es f o r  co n se r va t io n is t s  in 
t h e  2 1 st  C e n t u r y  (Fin layso n  &  D av id so n  
2 0 0 0 ).  T h e  i n v e n t o r y  d at a t h a t  a r e  
avai lab le,  p ain t  a b leak  p i c t u r e ,  an d  f o r  
g lo b al  w e t l an d s,  i t  has b een  est im at ed  t h a t  
s in ce 1900 ap p r o x im at e ly  5 0 % o f  in land  
s i t es have b een  lo st  (t h is  f ig u r e w o u ld  be 
g r ea t e r  i f  co ast al  w e t l an d s  w e r e  in c lu d ed ) 
(D u g an  1993; O EC D  19 9 6 ). T h e  p r in c ip al  
cau se o f  t h is lo ss has b een  t h e  co n ver s io n  
o f  w e t l an d s  t o  ag r icu l t u r al  sys t em s, a 
p r o cess  t h a t  is co n t in u in g  and  accel er a t in g  
in m an y  r eg io n s, p ar t i cu la r l y  A f r i ca,  A s ia 
and  t h e  n eo - t r o p ics.  In  Eu r o p e ,  6 5 % o f  
s i t es id en t i f i ed  b y Birdlife International as 
Im p o r t an t  Bi r d  A r eas  ( IBA s ) ar e  af f ect ed  
b y ag r icu l t u r e  (H ea t h  &  Evan s 2 0 0 0 ).  O f  
t h e 361 9  IBA s  l i st ed , 6 9 % co n t ai n  w et lan d  
h ab i t at s,  and  4 2 % ar e  co n si d e r ed  as b eing  
u n d e r ‘ h igh im p ac t ’ t h r eat .
We t l a n d  i n ven t o r i es  ar e  lack in g  f o r  m o st  
r eg ion s, b u t  b y using  t h e  d at a t h a t  ar e 
avai lab le,  Sp ier s (2 0 0 0 ) co l la t ed  a r ang e o f  
ex am p les o f  w e t l an d  lo ss and  d eg r ad at io n  
f r o m  ar o u n d  t h e  w o r l d  (su m m ar i sed  w i t h  
ad d i t io n a l  r e f e r en ce s  in Table 3). 
A l arm in g  as t h ese  ex am p les ar e ,  t h ey  t el l  
o n ly  a sm al l  p a r t  o f  t h e  s t o r y ,  b ecau se t h e  
co m m o n ly  r e f e r en ced  f ig u r es f o r  h ab i t at  
lo ss o f t en  r e la t e  t o  ‘f lag sh ip ’ s i t es w h e r e  
larg e scale ch ang es have b een  ad eq u at e ly  
d o cu m en t ed . H o w eve r ,  t h e  cum u la t i ve loss 
o f  sm al le r  w e t l an d  ar eas acr o ss t h e  g lo b e 
p r o b ab l y  r ep r esen t s  an  eq u al l y  larg e t o t a l  
lo ss o f  w e t l an d  h ab i t at .  In  al l  o f  t h e  
l i t e r a t u r e  r e la t in g  t o  t h e  lo ss an d  
d eg r ad a t i o n  o f  w e t l an d s  an d  t h e i r  
b io d iv e r s i t y ,  t h e r e  a r e  t h r e e  co m m o n  
t h em es  t h a t  d esc r ib e  t h e  p r o b lem s  f o r  t h e  
co n se r va t io n  com m u n i t y :
I . A  lack  o f  q u an t i t at i ve d at a f o r  w et lan d  
lo ss o r  d eg r ad at i o n  f r o m  m o s t  r eg io n s o f  
t h e  w o r ld ,
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T ab le  I .  H um an  ac t i v i t i es  an d  asso c ia t ed  p o t en t ia l  t h r e a t s  t o  w e t l an d s  an d  t h e i r  b i o d iv e r s i t y  
(ad ap t ed  f r o m  W i l l i am s  1993 an d V i v e s  1 9 9 6 ).T h e  t h r ea t s  a r e  ca t e g o r is ed  b y  f i ve  t y p es  o f  e f f ect s  t h a t  
each  a c t i v i t y  can  p r o d u ce  (see  f o o t n o t e ).
W A W R W Q U E A S
W a t e r  u se A b s t r a c t i o n * *
D i v e r s i o n * * *
Ch an n e l i sa t io n * *
Im p o u n d m en t * * * *
Fl o o d  d e f en ces * *
A g r i c u l t u r e  Rec l am a t i o n * *
f i sh e r i es &  D r a i n ag e * *
f o r e s t r y  A b s t r a c t i o n * *
D i v e r s i o n * *
Ch an n e l i sa t io n * *
T o x ic  ch em ica ls *
O r g an i c  in p u t s *
N u t r i e n t  in p u t s *
A t m o sp h e r i c  d ep o s i t i o n *
U s e  o f  n o n - n at i ve sp ec ies * *
H a r v e s t  o f  n a t u r a l  r e so u r ces
Co as t a l  d e f en ces
*
*
In d u s t r y  Rec l am a t i o n * *
A t m o sp h e r i c  d ep o s i t i o n *
Ch em i c a l  d ep o s i t i o n *
D i s t u r b an ce *
Co as t a l  d e f en ces * *
U r b an i sa t i o n  Rec l am a t i o n * * *
A t m o s p h e r i c  d ep o s i t i o n *
A b s t r a c t i o n * *
N u t r i e n t  in p u t s *
Ef f lu en t  in p u t s *
Ch em i c a l  d ep o s i t i o n *
W a s t e * *
D i s t u r b an ce *
N o n - n a t i v e  sp ec i es * *
Co as t a l  d e f en ces * *
M in in g  Rec l am a t i o n * * *
D r a i n ag e *
Ch em i c a l  d ep o s i t i o n *
Re c r e a t i o n  W a t e r  sp o r t s * *
H u n t i n g * *  *
O t h e r s  Pea t  r em o va l * * * *
A q u acu l t u r e * 'i' *
W A  =  ch an g es in  w e t l an d  a r e a ;W R  =  ch an g es in w a t e r  r eg im e; W Q  =  ch an g es in w a t e r  q u al i t y ;  
U E =  u n su st ai n ab le ex p lo i t a t io n ; A S =  i n t r o d u c t i o n  o f  a l ien  sp ec ies.
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Tab le  2 .T h e  r an g e o f  im p ac t  levels  an d  scales as so c ia t ed  w i t h  p o t en t ia l  e f f ect s  o f  h um an  ac t i v i t i es  
o n  w e t l an d s  an d  w e t l an d  b io d iver s i t y .
Sp at ia l  scale 
T em p o r a l  Sca le
Se v e r i t y
Typ e
Si t e lo cal  —► r e g i o n a l n at io n al in t e r n a t io n a l g lo b al
D i s c r e t e  e ven t  
Sh o r t  - » - l o n g  t e r m  
Sl o w  —►  r ap id
Sl ig h t m o d e r a t e su b st an t ia l e x t r em e
Ch an g es  t o  n u m b er s  o f  in d iv id u als  a t  s i t e  — in p o p u la t i o n
Ch an g es  t o  sp ec ies d i v e r s i t y  —►  c o m m u n i t y  c o m p o s i t io n
Ch an g es  t o  h yd r o l o g y , c h em i s t r y  an d  eco sy s t em  f u n c t i o n
Ch an g es  sp ec i es ’ r ang e
Ch an g es  sp ec i es ’ b eh av io u r
Ch an g es  t o  h ab i t a t  d i ve r s i t y
H ab i t a t  f r ag m en t a t i o n
H ab i t a t  o r  sp ec ies loss
2. A  co n t in u ed  lo ss o f  w e t l an d s, and  in 
som e ar eas an  acce le r a t i n g  loss,
3. A  n eed  f o r  g r ea t e r  cap aci t y  t o  d evelo p  
su st a in ab le  s t r a t eg i e s  t o  h a l t  w e t l an d  
lo sses w h i l e  in co r p o r a t in g  t h e  n eed s o f  
lo cal  p eo p le.
Th is  la t t e r  f ea t u r e  w i l l  b e f u r t h e r  d iscu ssed  
la t e r  in  t h is  paper .
The effects of change on 
waterbirds
T h e  lo ss and  d eg r ad at i o n  o f  w e t l an d s 
acr o ss t h e  g lo b e has had  a m a jo r  ef f ect  o n  
t h e  b i rd  sp ecies t h a t  u t i l ise t h ese  syst em s 
f o r  al l  o r  p a r t  o f  t h e i r  l i f e c y c le .  
C o n s i d e r i n g  t h e  A n s e r i f o r m e s  (d u ck s,  
g eese,  sw an s  an d  s c r e am e r s ) as an  
ex am p le o f  t h e  b r o ad e r  p ic t u r e,  i t  is 
k n o w n  t h a t  12 sp ec ies o r  su b sp ecies have 
b ecom e  ex t in c t  s in ce 1600. O f  t h e  228  
ex t an t  sp ec ies o r  su b sp ecies,  1 9% ar e 
c u r r en t l y  t h r ea t en ed  w i t h  ex t in c t i o n  t o  
so m e d eg r ee  (i .e. ar e co n si d er ed  b y t h e
IU C N  Red  L i s t  t o  b e C r i t i c a l l y  
En d an g er ed , En d an g er ed , o r  Vu ln e r ab le ),  
an d  a f u r t h e r  8 % ar e  l i st ed  as Near -  
T h r e a t e n e d  (G r e e n  1996 ; Bi r d L i f e
In t e r n a t i o n a l  2 0 0 0 ).  W i t h i n  t h ese
cat eg o r ies,  d i f f er en t  t h r ea t s  af f ect  d i f f er en t  
p r o p o r t i o n s  o f  sp ec ies and  su b sp ecies 
(Table 4).T h e  p r im a r y  t h r ea t  is f r o m  loss 
o r  d eg r ad at i o n  o f  h ab i t at  w h ic h  af f ect s 
8 4 % o f  t h e  l i st ed  g ro up s, f o l l o w ed  by 
u n su s t a in ab le  h u n t in g  (6 4 %) an d  t h e  
ef f ect s  o f  i n t r o d u ced  sp ecies (3 1 %).  O f  
co u r se  t h e r e  ar e  Wat e r b i r d  sp ec ies w h e r e  
avai lab le p o p u la t io n  d at a suggest  t h a t  t h ey  
a r e s t ab le o r  in creasin g , an d  in d eed  som e 
have b ecom e n u m er o u s  en ou g h  t o  be 
co n sid er ed  p est s.  N eve r t h e l e ss ,  g iven  t h e  
c u r r en t  p r essu r es  o n  w e t l an d s  in m any  
p ar t s  o f  t h e  w o r l d ,  som e cau t io n  sh o u ld  be 
em p lo yed  in assum ing  t h a t  t h ese  sp ec ies 
a r e ‘saf e’ o r  n o t  o f  c o n se r va t io n  co n ce r n .  
A  m o r e  h i s t o r i cal  p e r sp ect i ve  is o f t en  
n eed ed  w h en  assessing  t h e  co n se r va t io n  
st at u s o f  sp ecies,  and  t h e  m ain t en an ce  o f  
c u r r e n t  ab u n d an ce m u st  a lso  b e seen  as an 
im p o r t an t  c o n se r va t io n  o b j ec t i v e  r u n n in g
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T ab le  3.
A f r i c a
A s ia
Eu r o p e
M id d le
Eas t
N o r t h
A m e r i c a
N e o ­
t r o p ic s
O ce a n i a
Ex am p les o f  w e t l an d  lo ss an d  d eg r ad a t io n  in  d i f f e r en t  r eg io n s  o f  t h e  w o r l d .
•  Gh an a : sever a l  m a j o r  r i v e r s  b ein g  p o l lu t ed  b y  d o m es t i c  &  
m u n ic ip al  w as t e ,  ag r o ch em i ca ls  an d  m in in g  d i sch ar g es.
•  Lak e  Ch ad : u p  t o  3 0 % ch o k i n g  b y  aq u a t i c  w eed s .
•  So u t h  A f r i c a :  9 0 % an d  5 8 % o f  w e t l an d s  r es o u r c es  lo s t  f r o m  
Tug ela an d  M f o l o z i  b asin s.
•  Tun isia:  8 4 % lo ss o f  w e t l an d s  f r o m  M e r j e r d ah  ca t c h m en t .
•  Ban g lad esh : 3 .7  m i l l i o n  h ec t a r es  o f  w e t l an d s  t h r e a t e n ed  b y 
d i ve r s io n  o f  w a t e r  in  Ind ia.
•  In d o n esi a:  3 7  m i l l i o n  h ec t a r es  (3 1 %) o f  m an g r o ve  h ab i t at  lo st .
•  Jap an :  a lm o s t  al l  r i v e r s  af f ec t ed  b y  im p o u n d m en t  f o r  
r e s e r v o i r s  an d  e u t r o p h ic a t i o n .
•  M alays ia:  c u r r e n t l y  1% o f  m an g r o ve  h ab i t a t  lo s t  p e r  an n um  
(co n s i d e r ed  c o n se r v a t i v e  es t im a t e ).
•  V ie t n am : 1.7 m i l l i o n  h ec t a r es  o f  Red  Ri v e r  f l o o d  p lain s lo st .
•  Br i t a in :  8 4 % o f  l o w l an d  r a ised  b o g  lo st .
•  Fin lan d : 5 .5  m i l l i o n  h ec t a r es  o f  m i r es  d r a in ed  an d  4  m i l l i o n  
t o n n es  o f  f u e l  p ea t  e x t r ac t ed .
•  N o r w a y :  4 0 % o f  lak es sh o w in g  signs o f  se ve r e  ac id i f i ca t i o n .
•  Po l an d :  1.4 m i l l i o n  h ec t a r es  o f  m i r es  h ave b een  ex p lo i t ed  an d  
d eg r ad ed .
•  Ir aq : 3 m i l l i o n  h ec t a r e s  o f  A l  H u w e iz ah  m ar sh es  se r io u s l y  
af f ec t ed  b y  d r a in ag e.
•  Isr ael :  a lm o s t  al l  n a t u r a l  f r e s h w a t e r  w e t l an d s  d r a in ed  f o r  
ag r i cu l t u r e .
•  Leb an o n : a lm o s t  al l  n a t u r a l  f r e s h w a t e r  w e t l an d s  d r a in ed  f o r  
ag r i cu l t u r e .
•  Sy r i a :  a lm o s t  al l  n a t u r a l  f r e s h w a t e r  w e t l an d s  d r a in ed  f o r  
ag r i cu l t u r e .
D en n y  1985 
D u g an  1993 
Go p a l  &  W e t z e l  1995 
T ay lo r  et  al. 19 95  
M o se r  et  al. 19 9 6  
Sp ie r s  2 0 0 0
M o r i  et  al. 1984 
Sc o t t  1993
Go p e l  &  W e t z e l  1995 
Sp ald in g  et  al. 1997  
Sp ie r s  2 0 0 0
A se lm an n  &  C r u t z e n  
1989
W i l l i am s  1990 
D u g an  1993 
Sp ie r s  2 0 0 0
Du g an  1993 
IN C  1998 
Sp ie r s  2 0 0 0
•  Can ad a : u t i l i sa t i o n  o f  n o r t h w e s t  w e t l an d s  r ap i d l y  ex p an d i n g  D u g an  1993
s in ce  1980s. M o s e r  et  al. 1996
•  M ex i co :  3 5 % o f  o r i g i n a l  w e t l an d  a r ea  lo st .  Sp ie r s  2 0 0 0
•  U SA :  5 4 % o f  o r ig in a l  w e t l an d s  lo st ,  w i t h  8 0 % o f  t h ese  k n o w n  
t o  h ave b een  as a r esu l t  o f  ag r i cu l t u r e .
Eas t  Ca r i b b ean :  5 0 % o f  2 2 0  co as t al  w e t l an d s  d am ag ed . Baco n  1993
•  Co lu m b ia : 8 0 % o f  m an g r o ve  w e t l an d s  lo s t  in  M ag d alen a d el t a.  M o s e r  et  al.
Sp ie r s  2 0 0 0
•  A u s t r a l i a :  u p  t o  h al f  o f  t h e  c o n t i n e n t ’s w e t l an d s  lo s t  s i n ce El l i so n  19 94
Eu r o p ean  se t t l em en t .  M o s e r  et  al.
•  N e w  Z ea la n d :  9 0 % o f  w e t l an d s  lo s t  s i n ce Eu r o p ean  Sp ie r s  2 0 0 0
se t t l em en t .
•  Tong a: m an y  a r eas  o f  m an g r o ve  a l r ead y  lo s t  an d  al l o t h e r  
sig n i f i can t  s i t es a l lo ca t ed  f o r  c le a r an ce .
9 9 6
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6  T h r e a t s  t o  w a t e r b i r d s  an d  w e t l an d s
in p ar al le l  w i t h  c o n se r va t io n  ef f o r t s  t o  
save sp ec ies in im m in en t  d an g er  (A v e r y  et  
al. 1994; Gib b o n s  et  al. 1996).
Conservation responses to 
change
Ju s t  as ‘d eve lo p m en t ’ is d i f f icu l t  t o  d ef in e, 
en cap su la t in g  w h a t  c o n s t i t u t e s  
co n se r va t io n  is eq u al l y  d i f f icu l t . A l t h o u g h  
t h e  ex t e r n al  p e r cep t io n  o f  co n se r va t io n  
m ay b e o f  a co m m u n i t y  o f  o r g an isat io n s 
w i t h  a com m o n  se t  o f  g oals, act io n s, and  
id eals, co n se r va t io n  has alw ays b een  a 
d yn am ic m o vem en t  an d  had  t o  evo l ve in 
r esp o n se t o  t h e  d em an d s o f  a chang ing  
w o r l d .  A s  h um an  p o p u la t io n s, t ech n o lo g y , 
ag r icu l t u r a l  p r act i ces  and  so c ia l  o r d e r s  
ch an g ed  d r am a t i c a l l y  d u r i n g  t h e  2 0 t h  
Cen t u r y ,  t h e r e  w as  a n eed  t o  ad ap t  and  
e x t en d  es t ab l i sh ed  c o n se r v a t i o n  
m e t h o d o l o g i e s .  Fo r  ex am p le ,  t h e  
es t ab l i shm en t  o f  n at io n al  p ar k s in m any  
p ar t s  o f  t h e  w o r l d  u p  t o  t h e  1970s w as 
in t en d ed  t o  p r o t e c t  ar eas  o f  w i ld e r n ess  
and  t h e  b io t a t h ey  co n t a in ed . By  t h e  1980s, 
i t  b ecam e c lea r  t h a t  co n f l i c t s  w e r e  ar isin g
r eg u lar l y  b e t w een  t h e  in t e r es t s  an d  r igh t s 
o f  lo cal  p eo p le  an d  t h e  co n se r v a t i o n  
o b j ec t i v es  o f  o r g an isat io n s  in vo lved  in 
s t e e r i n g  p a r k  p o l i c i es .  It  w as  q u ic k ly  
r eco g n ised  t h a t  g ain ing  t h e  co n sen t  o f  
g o ver n m en t s  t o  d esig n at e n at io n al  p ar k s 
w as  o n ly  t h e  f i r s t  st ag e, an d  t h a t  lo cal  
co n sen t ,  u n d er st an d in g  an d  in t eg r at io n  
w e r e  also  n eed ed  (Bl o w e r  1984 ; C a r t r i g h t  
19 9 1 ; Kem f  1993 ; Gich u k i  2 0 0 0 ).  Sin ce t h e 
1970s, ch ang es t o  c o n se r va t io n  p h i lo so p h y  
an d  p r act i se  h ave r esu l t ed  in a g ener al  
m o v em en t  aw ay  f r o m  a ‘ f o r t r e s s  
co n se r v a t i o n ’ s t an ce, t o w a r d s  an  ar en a in 
w h i ch  c o n se r v a t i o n i s t s  h ave em b r aced  
eco n om ic ,  p o l i t i cal  and  soc ial  issues.
Th is  m o r e  in t eg r at io n i s t  ap p r o ach  has 
in c lu d ed  t h e  id ea t h a t  a c o u n t r y ’s 
d eve lo p m en t  co u ld  b e ach ieved  w i t h o u t  
com p r om is in g  i t s co n se r va t io n  o b j ect i ves, 
a n o t i o n  t h a t  has su b seq u en t ly  p er vad ed  
in t e r n a t io n a l  p r o g r am m es  and  st r at eg ies 
r e la t in g  t o  b i o d i v e r s i t y  c o n se r v a t i o n  
(A d am s  19 9 8 ).T h i s  t yp e  o f  p h i lo so p h y  w as 
also  a f u n d am en t al  p r em ise o f  t h e  Un i t ed  
N a t i o n s  Co n f e r e n ce  o n  En v i r o n m en t  and  
D eve l o p m en t  (m o r e  w i d e l y  r e f e r r ed  t o  as
Tab le  4. T h e  n u m b e r  o f  A n s e r i f o r m  sp ec ies an d  su b sp ec ies l i s t ed  b y t h e  IU C N  as C r i t i c a l l y  
En d an g er ed , En d an g e r ed  an d  V u l n e r ab l e ,  t h a t  a r e  af f ec t ed  b y  p a r t i c u l a r  t y p es  o f  h u m an  in d u ced  
t h r ea t s  (ca lc u la t ed  f r o m  in f o rm a t i o n  p r esen t ed  in  G r e e n  1996  an d  Bi r d L i f e  In t e r n a t i o n a l  2 0 0 0 ).
C r i t i c a l l y  
En d an g e r ed  
n =  7
En d an g e r ed  
n =  16
Vu l n e r ab l e  
n =  2 2
To t al  
n =  4 5
H ab i t a t  lo ss o r  d eg r ad a t io n 5 13 20 38  (8 4 %)
Un su s t a i n ab le  h u n t in g 5 9 15 29  (6 4 %)
N o n - n a t i v e  sp ec i es 1 9 4 14 (3 1 %)
Ph ys ical  h az ar d s 1 2 2 5 (1 1%)
D i s t u r b an ce 0 4 3 7  ( 1 6%)
Pe r secu t io n 0 0 2 2  ( 4 % )
T h r e a t s  t o  w a t e r b i r d s  an d  w e t l an d s  7
t h e  Ear t h  Sum m i t ) in Ri o  in  1992. A r t i c l e  
I o f  t h e  C o n v e n t i o n  o n  Bio lo g ic a l  
D i v e r s i t y  (C BD )  t h a t  a r o se  f r o m  t h e  Ear t h  
Su m m i t  en cap su l a t es  t h ese  id eas. 
Sig n at o r i es  ag r ee t o :  t h e  co n se r va t io n
o f  b io lo g ical  d iver si t y , t h e  su st ain ab le use 
o f  i t s co m p o n en t s ,  an d  t h e  f a i r  and  
eq u i t ab l e  sh a r i n g  o f  t h e  b en e f i t s ” . 
H o w eve r ,  t h e  C BD  also  r eco g n ises  t h a t  
t h e  co n se r va t io n  o f  b io d iv e r s i t y  has t o  be 
in t eg r at ed  in t o  soc ial  an d  eco n o m i c  p o l icy, 
n o t  j u st  co n se r va t io n  s t r at eg ies.  O n  t h e 
su r f ace a t  least , d u r in g  t h e  1990s m any 
g o v e r n m en t s  c o m m i t t e d  t h em se l ve s  
g r ad u a l l y  t o  ach iev in g  g r o w t h  an d  
d eve lo p m en t  in o r d e r  t o  t ack le  p o ver t y ,  
b u t  t o  d o  so  t h r o u g h  t h e  su st ain ab le use o f  
r eso u r ces  w h i l e  m eet in g  t h e  basic n eed s o f  
in d ivid u als and  com m u n i t ies.  Bu t  ach iev in g  
t h is  w i l l  be a d i f f icu l t  so c ia l  an d  p o l i t i cal  
b alan c i n g  act .  T h e  n eed  t o  in t e g r a t e  
e co l o g ic a l  p r in c ip le s  w i t h i n  so c ia l ,  
eco n om ic  and  d eve lo p m en t  p lan n ing  is 
la r g el y  accep t ed  in p r i n c ip le ,  b u t  t h is  
in t e g r a t i o n  w i l l  o f  c o u r s e  t ak e 
co n sid er ab le  t im e  and  ef f o r t ,  and  m any 
w e t l an d  sp ec ies and  h ab i t at s  w i l l  co n t in u e  
t o  b e lo st  and  en d an g er ed  d u r in g  t h is  t im e. 
Fo r  m an y  c o n s e r v a t i o n  an d  r e sea r ch  
o r g an isat io n s, i t  w i l l  b e d i f f i cu l t  t h e r e f o r e  
t o  b ecom e in vo lved  in w i d e r  t o p ics  an d  y e t  
r em ai n  e f f e c t i v e  in d e l i v e r i n g  t h e i r  
im m ed iat e  co n se r va t io n  o b j ect i ves.
T h e  Ea r t h  Su m m i t  p r o v i d es  a g o o d  
ex am p le  o f  t h e  p r o b lem s t h a t  o c c u r  w h en  
c o n se r v a t i o n ,  d e v e l o p m en t ,  p o l i t i c s ,  
eco n om ics  and  so c ia l  issu es m ee t  at  a 
g lob al  scale.  T h e  ‘Ri o  D ec l a r a t i o n ’ t h a t  
r esu l t ed  f r o m  t h e  su m m i t  w as  in t en d ed  t o  
b e a p o w er f u l  and  b ind in g  ‘Ea r t h  C h a r t e r ’ 
t h a t  w o u ld  b e a t u r n in g  p o in t  in g lob al  
h is t o r y.  H o w eve r ,  in t h e  en d  i t  b ecam e 
w h a t  m an y  co n s id e r  a c o m p r o m i se  o f  self -  
i n t e r es t  b e t w een  t h e  in d u st r ia l i sed  and  
n o n - in d u st r ial i sed  n at io n s, w h e r e  som e o f
t h e  k ey  p a r t i c i p an t s  i n t e r p r e t e d  
co n se r va t io n  and  d eve lo p m en t  goals f o r  
t h e i r  o w n  p u r p o ses .  H o lm b e r g  et  al. 
(1 9 9 3 ),  go  so  f ar  as t o  c la im  t h a t  t h e  Ri o  
D e c l a r a t i o n  en d ed  up  as a “ ... b lan d  
d ec la r at io n  t h a t  p r o v i d es som et h in g  f o r  
e v e r y b o d y ” . Th is  m ay b e a r a t h e r  t o o  
b l eak  assessm en t ,  an d  t h e  C BD  w as 
ce r t a in l y  a huge leap  f o r w a r d  in t h in k in g , 
b u t  d evelo p in g  C BD  id eals in t o  ef f ect i ve 
ac t io n  at  al l  scales,  r em ain s an  en o rm o u s  
chal len ge.
In l i ne w i t h  o t h e r  ar eas o f  co n ser va t io n ,  
w et lan d s  have also  b en e f i t t ed  f r o m  a g lob al  
m u l t i l a t e r a l  ag r eem en t .  In 1971 , T h e  
Co n ven t i o n  o n  We t l a n d s  o f  in t e r n a t io n a l  
Im p o r t a n c e  Pa r t i c u l a r l y  as W a t e r f o w l  
H ab i t a t  w as c r ea t ed  in Ram sar ,  Ir an . T h e  
Ram sa r  Co n ven t i o n  as i t  is co m m o n ly  
k n o w n , has su b seq u en t ly  b een  j o in ed  by 
I 18 co u n t r i es,  an d  has p layed  a v i t al  r o le  in 
p r o t ec t in g  w et lan d s  ar o u n d  t h e  g lo b e .T h e  
co n ven t io n  com m i t s  s ig n a t o r y  n at io n s t o :
(a) d esig n at e im p o r t an t  w et lan d s ,
(b ) in c lu d e w et lan d  co n se r va t io n  w i t h in  
n at io n al  land - use p lann ing ,
(c ) p r o m o t e  t r a in in g  in w et lan d  r esear ch , 
m an ag em en t  and  w ar d en in g ,  and
(d ) co n su l t  w i t h  o t h e r  co u n t r ie s  o n  t r an s ­
b o u n d ar y  w e t l an d  issues.
H o w eve r ,  d u r in g  i t s 3 0  year s,  t h e  Ram sar  
Co n ven t i o n  has also  had  t o  ad ap t  t o  n ew  
p r essu r es  e x e r t e d  o n  w e t l an d s  b y a 
ch an g in g  w o r l d .  A s  w e l l  as t h e  
C o n v e n t i o n ’s i n v o l v em en t  w i t h  s i t e  
d es ig n at io n  an d  h ig h e r  level  t ech n ica l  
issues (e.g . t h e  w i se  u se g u id el in es),  i t  n o w  
em b r aces  a m u ch  b r o ad e r  v i ew  o f  w e t l an d  
co n se r va t io n .  In  p ar t i cu lar ,  i t  seek s t o  
im p l em en t  ac t io n  a t  al l  scales (lo cal  t o  
g lo b al ),  and  seek s t o  p lace k ey w et lan d  
co n se r va t io n  issues w i t h in  a f r am ew o r k  o f  
‘ In t eg r a t ed  W a t e r  Reso u r ce  M an ag em en t ’
8  T h r e a t s  t o  w a t e r b i r d s  an d  w e t l an d s
at  t h ese  d i f f er en t  scales (Pi r o t  2 0 0 0 ).  Th is  
ch an g e  r e p r e sen t s  a r e co g n i t i o n  t h a t  
c o n se r v a t i o n  m u st  b e in t eg r a t ed  w i t h  
so c ia l  an d  e c o n o m i c  i ssu es, an d  t h a t  
ach ie v in g  su s t a in ab le  p l an n in g  and  
d eve lo p m en t  f r am ew o r k s  ar e in sep ar ab le 
f r o m  t h e  lo n g - t erm  aim  o f  p r o t ec t in g  
w e t lan d s  and  w a t e r b i r d s  f r o m  t h r eat s .
Information & assumptions
T h e  d esc r i b ed  ch ang es in g lob al  so cial  and  
eco n o m ic  c i r cu m st an ces  have r esu l t ed  in a 
d yn am ic in t e r p lay  b e t w een  co n se r va t io n  
p r o b lem s  an d  t h e i r  so lu t io n s. If  c u r r en t  
p r ed i c t i o n s  f o r  ch an g es  in  h um an  
p o p u lat i o n  an d  g lob al  c l im at es  p r o ve t o  b e 
accu r a t e ,  co n se r v a t i o n i s t s  w i l l  h ave t o  
m ain t ain  t h e  cu r r e n t  f lex ib i l i t y  o f  t h e i r  
s t r at eg ies  an d  engage e ve r  m o r e  d eep ly  
w i t h  t h e  id ea o f  in t eg r at ed  so lu t io n s  t o  
en v i r o n m en t a l  p r o b l em s. H o w eve r ,  even  
d u r in g  it s p er i o d s o f  g r ea t es t  evo l u t io n ,  t h e 
o n e  t h in g  t h a t  h asn ’t  ch an g ed  w i t h i n  
c o n se r v a t i o n  is t h e  n eed  f o r  b asel in e 
in f o rm at io n  and  sc ien t i f i c  m e t h o d o lo g ies.  
Un f o r t u n a t e l y ,  in f o rm a t i o n  o f t en  t ak es  
t im e  t o  d e l i v e r  in a r o b u s t  an d  d efen d ab le 
f o r m a t ,  an d  t ak es  even  lo n g e r  t o  be 
assim i lat ed  w i t h in  so c ia l  an d  eco n om ic  
p r act i se.  A s  a r esu l t ,  co n se r va t io n is t s  ar e  
o f t en  in a p o s i t i o n  o f  p laying  in f o rm at i o n  
‘cat ch - u p ’ . A  f a r  r each in g  ex am p le  o f  t h is 
co n ce r n s  t h e  t e rm  ‘su st a in ab i l i t y ’ , w h ich  is 
n o w  co n si d e r ed  w i d e l y  as t h e  id eal  veh ic le  
f o r  in t eg r a t io n  b e t w een  co n se r va t io n  and  
d eve l o p m en t .  H o w e v e r ,  say in g  t h a t  a 
n a t u r a l  r e s o u r c e  is b ein g  u t i l i sed  
su st ain ab ly  is b ased  o n  t w o  f u n d am en t al  
assum p t io n s ab o u t  in f o rm at io n . Fi r s t ,  i t  
assum es t h e r e  is k n o w led g e  o f  t h e  ran g e 
o f  ef f ect s  o f  using  a p ar t i cu la r  r eso u r ce ,  
an d  seco n d , i t  assu m es  t h a t  t h e r e  is 
k n o w led g e  o f  t h e  o p t im al  n eed s o f  t h e
b io lo g ical  co m p o n en t s  o f  t h e  r e so u r ce  
t h a t  h um an s w i sh  t o  u t i l i se.  T h e r e  can  be 
f ew  ex am p les w h e r e  t h is k n o w led g e  has 
b een  b ased  o n  r e sea r c h  p r i o r  t o  
ex p lo i t a t io n , an d  all su b seq u en t  r esear ch  
and  co n se r va t io n  is t h e r e f o r e  b ased  on  
syst em s t h a t  a r e  al r ead y  im p ai red .
A n o t h e r  ex am p le o f  in f o rm at io n  ca t ch ­
up, co n ce r n s  A r t i c l e  3 .2  o f  t h e  Ram sar  
C o n v e n t i o n .  T h i s  s t a t es  t h a t  “ Each  
c o n t r ac t i n g  p a r t y  shal l  a r r an g e  t o  b e 
in f o rm ed  a t  t h e  ea r l ie s t  p o ssib le t im e  i f  t h e  
eco lo g ical  c h a r ac t e r  o f  an y w et lan d  in it s 
t e r r i t o r y  an d  in c lu d ed  in t h e  l ist  has 
ch ang ed , is chang ing  o r  is l i k ely t o  change 
as a r esu l t  o f  t ech n o l o g ica l  d evelo pm en t s,  
p o l lu t io n , o r  o t h e r  h um an  i n t e r f e r en ce ” . 
O n  t h e  su r f ace, t h is is a s t r a i g h t f o rw ar d  
an d  essen t ia l  aim . H o w e v e r ,  t h is  
r eq u i r em en t  o n  co n t r ac t in g  p ar t ies m ak es 
s ix  f u n d am en t a l  assu m p t io n s  ab o u t  
in f o rm at io n  and  r esear ch :
1. It  assum es t h a t  ad eq u at e in ven t o r y ,  
assessm en t ,  m o n i t o r in g  and  su r ve i l l an ce  
ar e  in  p lace f o r  sp ecies an d  eco syst em s 
(see  n ex t  sec t io n ).
2. It  assum es t h a t  m e t h o d s have b een  
d eve l o p ed  t h a t  a l l o w  ch an g e t o  b e 
d e t ec t ed  w h en  i t  o ccu r s ,  and  t h a t  t h is  can  
b e ach ieved  a t  sp ec ies, p o p u la t io n  and  
eco sys t em  levels.
3. It  assum es an  ab i l i t y  t o  m easu r e  t h e  
m ag n i t u d e o f  ch ang e ar is in g  f r o m  d i f f e r en t  
in f lu en ces o n  sp ec ies and  eco syst em s .
4 . It  assum es an ab i l i t y  t o  id en t i f y  w h ich  
ac t i v i t y  has cau sed  a ch ang e o n ce  i t  has 
b een  d e t ec t ed  an d  m easu r ed .
5. It  assum es an  u n d er st an d in g  o f  t h e  fu l l  
su i t e  o f  co n seq u en ces  o f  a p a r t i cu la r  
ch ang e a t  al l  sp at ial  an d  t em p o r a l  scales.
6. It  assum es t h a t  t h e r e  is k n ow led g e o f
T h r e a t s  t o  w a t e r b i r d s  an d  w e t l an d s  9
w h a t  act io n  sh o u ld  b e t ak en  t o  hal t , 
r e ve r se  o r  m i t ig at e f o r  t h e  ch ang e t h a t  has 
t ak en  p lace ,  an d  t o  b u i ld  lo n g - t erm  
p r o t ec t io n  in t o  t h e  so c ia l  an d  eco n om ic  
syst em .
Fo r  m an y  o f  t h e  co n t r ac t in g  p ar t ies  t o  
Ram sar ,  m eet in g  t h ese assum p t io n s s im p ly  
w i l l  n o t  b e p o ssib le a t  t h e  m om en t .  
Co n se r v a t i o n i s t s  and  p o l i t i c ian s w o r k in g  
in t h e  in t e r n a t io n a l  f ield ,  ar e o f  co u r se  w el l  
aw ar e  o f  t h e  l im i t at io n s asso c ia t ed  w i t h  
in t e r n a t io n a l  ag r eem en t s ,  as w e l l  as t h e  
t r em en d o u s  b en ef i t s .  H o w e v e r ,  t h ese  
p r o b lem s  a r e  also  ch a l len g es f o r  t h e  
c o n s e r v a t i o n  r e sea r ch  co m m u n i t y  t o  
engage, and  som e o f  t h e  sa l ien t  r esear ch  
issues ar e d esc r i b ed  in t h e  n ex t  sect io n .
Research needs
G i v e n  t h e  assu m p t io n s  id en t i f i ed  as 
u n d er ly in g  m an y  c o n se r v a t i o n  ac t io n s , 
w h ich  ar eas r eq u i r e  m o r e  r esear ch  t o  
p r o v id e  in f o rm at i o n  f o r  t h e  co n ser va t io n  
o f  w a t e r b i r d s  an d  w e t l an d s ,  w h i l e  
p ro v id in g  so lu t io n s w i t h in  t h e  co n t e x t  o f  
so c ial  and  eco n om ic  d eve lo p m en t ? T h e r e  
ar e  six  b r o ad  cat eg o r ies  w h e r e  r esear ch  is 
n eed ed :
( I )  Inventory
In ven t o r y  can  b e d ef in ed  as t h e  co l l ec t io n  
an d / o r  co l l at io n  o f  c o r e  in f o rm at io n  f o r  
h ab i t at  and  sp ecies m an ag em en t ,  and  t o  
in f o rm  t h e  assessm en t ,  m o n i t o r in g  and  
s u r v e i l l an ce  (d e sc r i b e d  in  t h e  n ex t  
sec t io n s ) w i t h in  a p r esc r i b ed  g eo g r ap h ical  
ar ea (D u g an  1990 ; Fin layson  19 9 6 ).  D esp i t e  
u n iver sal  ack n o w led g em en t  o f  t h e  need  
f o r  in ven t o r ies,  and  r ep ea t ed  cal ls at  al l 
levels f o r  t h e i r  d evel o p m en t ,  t h ey  ar e  st i l l  
n o t  avai lab le f o r  m o s t  w e t l an d  t yp es  in 
m o s t  p ar t s  o f  t h e  w o r l d .  In  an  in vest ig at io n  
o f  t h e  s t at e o f  w e t l an d  in ven t o r i es  ar o u n d
t h e  w o r l d ,  Fin layson  &  D av id so n  (2 0 0 0 ) 
s t at e t h a t  o u t  o f  2 0 6  co u n t r i es  assessed , 
7 % had  ad eq u at e o r  g o o d  in ven t o r ies,  6 9 % 
had  o n ly  p ar t ial  co ver ag e,  and  2 4 % had  
l i t t l e  o r  n o  i n ven t o r y  data. W h e r e  w et lan d  
i n v e n t o r i e s  h ave b een  a t t em p t ed ,  t h e  
m a j o r  p r o b l em s  h ave b een  t h a t  
i n f o rm a t i o n  has n o t  b een  c o l l e c t ed ,  
co l l a t ed  o r  f o r m a t t e d  t o  a co m m o n  
st an d ar d , and  t h e  q u a l i t y  o f  d at a has n o t  
b een  assessed .
A d d i t io n a l l y ,  d at a a r e  o f t en  h eld  b y 
d i f f e r en t  o r g an isat io n s and  ar e t h e r e f o r e  
in accessib le t o  w i d e r  au d ien ces. W h a t  is 
r eq u i r ed  is r e sea r ch  in t o  m e t h o d s  t o  
p r o d u ce  a c en t r a l i s ed  i n v e n t o r y  t h a t  
a l lo w s  d at a t o  b e accessed , visu al i sed , 
q u e r ied  and  m an ip u lat ed . T h e  syst em  w i l l  
also  n eed  t h e  cap ac i t y  t o  a l l o w  u p d at in g  o f  
i n f o rm a t i o n  l in k ed  d i r e c t l y  t o  a 
co n se r va t io n  ‘f r am ew o r k ’ o f  assessm en t ,  
m o n i t o r i n g  an d  su r v e i l l an ce .  Re c e n t  
ad van ces  in  Geo g r a p h i c a l  In f o rm a t i o n  
Sy s t em s  (G IS)  t e c h n o l o g y  p r o v i d e  an  
am p le su i t e  o f  t o o l s  f o r  g en er a t in g  t h is 
t yp e  o f  i n ven t o r y  and  f o r  ad d r ess in g  issues 
o f  cen t r al i sat io n  an d  access. Th is  is, o f  
c o u r se ,  a m a j o r  u n d e r t ak in g  an d  w i l l  
r eq u i r e  a r esear ch - b ased  ap p r o ach  in it s 
d eve lo p m en t .  H o w eve r ,  t h e  gains f o r  so  
m an y  d i f f e r en t  a r eas  o f  w e t l a n d  an d  
Wat e r b i r d  c o n se r va t io n  f r o m  su ch  w o r k  
w o u ld  b e m any  and  f a r  reach in g . It  is 
su r p r i s in g  t h a t  g iven  r e cen t  t ech n o l o g ica l  
ad van ces ,  i t  is s t i l l  n o t  p o ssi b le  t o  
accu r a t e l y  assess t h e  t o t a l  g lob al  r e so u r ce  
o f  w e t l an d s  o r  m easu r e  h o w  t h is  has 
ch an g ed  in t h e  last  cen t u r y .  Fu t u r e  
g en e r a t i o n s  w i l l  n o t  t h a n k  us i f  t h is  
s i t u at io n  is n o t  r em ed ied .
(2) Assessment
A ssessm en t  in vo lves t w o  m a jo r  t h em es:
(a) id en t i f y in g  t h e  st at u s o f  t h e  d i f f e r en t  
b io t i c  an d  ab i o t i c  co m p o n en t s  w i t h i n
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w et lan d s , an d  (b ) assessing  t h e  n at u r e,  
d is t r ib u t io n ,  cau ses and  co n seq u en ces  o f  
d i f f e r en t  t h r e a t s  t o  w e t l an d s  and  
w a t e r b i r d s .  A ssessm en t  can  t ak e p lace a t  a 
v a r i e t y  o f  levels  (sp ec ies,  com m u n i t ies,  
p o p u lat io n s, eco sys t em s),  an d  at  a va r ie t y  
o f  sp at ial  scales (in d iv id u al  si t es,  r eg ion s, 
n at io n al , t o t a l  g lob al  r e so u r ce ).  Fo r  m any 
Wa t e r b i r d  sp ec ies,  t h e i r  s t a t u s  w i t h  
r e sp ec t  t o  t o t a l  p o p u la t io n  size and  k ey 
s i t es ar e  al r ead y  w e l l  k n o w n , an d  t es t ed  
m e t h o d o l o g i e s  f o r  t h is  p a r t  o f  t h e  
assessm en t  p r o cess ar e  avai lab le.  M o r e  
w o r k  is r eq u i r ed  o n  h o w  t o  assess t h e  
st at u s and  d is t r ib u t io n  o f  w e t l an d  h ab i t at s 
and  t o  ass im i lat e t h ese  co st - ef f ect i ve ly  in t o  
in ven t o r ies.  Ch o o s in g  ap p r o p r ia t e  scales 
f o r  assessm en t  u n d er ly in g  in ven t o r y  (i .e. 
scales t h a t  ar e  co st - ef f ect i ve t o  assim i lat e 
and  m ain t ain ,  an d  t h a t  ar e also  b io lo g ical l y  
m ean in g f u l ) w i l l  a l so  b e an  im p o r t an t  
e l em en t  o f  t h is  r e sea r ch .  Sc i en t i f i c  
m e t h o d s  also  n eed  t o  b e d eve lo p ed  f o r  
q u an t i t at i ve l y  assessing  t h e  r e lat i ve  im p act  
an d  d is t r i b u t io n  o f  t h e  d i f f e r en t  t h r eat s ,  
w h i l e  l i n k ing  t h is t o  an  u n d er st an d in g  o f  
w h e t h e r  t h e  im p ac t  is o n  sp ec ies  
d i s t r i b u t io n  and  d ivers i t y ,  o r  o n  eco syst em  
f u n c t io n .  Im p o r t an t l y ,  t h e se  t yp es  o f  
assessm en t ,  s t o r ed  w i t h i n  a G IS b ased  
i n ven t o r y ,  w i l l  a l so  p r o v i d e  v i t a l  
in f o rm at io n  o n  gap s in m o n i t o r in g  and  
su r vei l l an ce act i v i t i es.
(3) M onitoring & surveillance
Fu n d am en t al  t o  d evelo p in g  co n se r va t io n  
s t r a t eg ie s  t o  p r o t e c t  w e t l an d  an d  
w a t e r b i r d s  f r o m  an t h r o p o g en ic  t h r eat s,  is 
t h e  p r o v is io n  o f  d at a o n  t h e  n um b er s  and  
d is t r i b u t io n  o f  sp ec ies  and  h ab i t at s.  T h e  
t e rm s  m o n i t o r in g  an d  su r vei l l an ce ar e  
o f t en  u sed  in t er ch an g eab ly  t o  d esc r i b e 
sch em es  t h a t  a t t em p t  t o  p r o v i d e  t h is  
in f o rm at io n  (We t l a n d s  In t e r n a t io n a l  1998; 
Fin layso n  &  D av i d so n  2 0 0 0 ).  St r i c t l y
speak ing , m o n i t o r in g  is d ef in ed  as t h e  
c o l l e c t i o n  o f  d at a in r e sp o n se  t o  
h yp o t h eses ab o u t  a p ar t i cu la r  sp ec ies o r  
h ab i t a t  t h a t  h as b een  d e r i v ed  f r o m  
p r ev io u s  assessm en t  act i v i t i es.  Su r ve i l l an ce  
is n o t  h yp o t h esis  d r i ven , b u t  in vo lves t h e 
co l l ec t io n  o f  t im e  ser ies d at a f o r  sp ec ies 
and  si t es.  M o n i t o r in g  and  su r vei l l an ce d at a 
t h e r e f o r e  p r o v i d e  q u an t i t a t i v e  an d  
q u a l i t a t i v e  i n f o r m a t i o n  ab o u t  n a t u r a l  
r e so u r ces ,  o f t en  b ased  o n  ser i a l  su b ­
sam p l in g  o f  an  ap p r o p r ia t e  p r o p o r t i o n  o f  
t h e  t o t a l  r e so u r ce  and  t r ack i n g  changes 
w i t h  t im e . A n  ex t en si ve b o d y  o f  r esear ch  
has b een  u n d e r t a k en  t o  es t ab l i sh  
so p h i s t i ca t ed  and  r o b u s t  m e t h o d s f o r  su b ­
sam p l in g  an d  f o r  an alysin g  t r en d s  in d at a 
co l l ec t ed  o v e r  long  t im e  p er io d s. H o w eve r ,  
m u ch  o f  t h is w o r k  has b een  d eve lo p ed  in 
j u s t  a f ew  co u n t r ie s  an d  r esear ch  is n eed ed  
o n  h o w  t o  sam p le  w a t e r b i r d s  and  
w e t l an d s  o v e r  la r g er  sp at ial  scales,  and  in 
ar eas w h e r e  access m ay b e d i f f icu l t  o r  
l im i t ed . In r e la t io n  t o  t h r eat s,  p erh ap s t h e 
b ig g est  ch a l l en g e  w i l l  b e t o  l i n k  t h e  
d em o g r ap h i c  an d  d i s t r ib u t i o n al  changes 
d er ived  f r o m  an alyses o f  sp ec ies/ h ab i t at  
m o n i t o r i n g  an d  s u r v e i l l an ce  d at a,  t o  
h u m an - i n d u ced  ch an g es in  t h e  
en v i r o n m en t .  In  o t h e r  w o r d s ,  h o w  d o  
p o p u lat io n s r esp o n d  t o  ch ang es r esu l t in g  
f r o m  ag r i cu l t u r e ,  u r b an isat io n , in d u st r ial  
ac t i v i t i es  et c.? T h i s  t y p e  o f  ‘ cau sa t i o n ’ 
r esear ch  w o u ld  b en ef i t  d i r ec t l y  f r o m  a 
w e t l an d  i n ven t o r y  in w h ich  en v i r o n m en t a l  
assessm en t  in f o rm at io n  (in c lu d in g  t h r ea t s ) 
is in t eg r a t ed  w i t h  p o p u la t io n  d at a f r om  
m o n i t o r in g  and  su r ve i l l an ce.
In t h e  im m ed ia t e  f u t u r e ,  t h e  b r o ad  
ch al len g e f o r  t h e  co n se r va t io n  com m u n i t y  
w i l l  b e t o  d evel o p  sys t em s t h a t  a l lo w  
assessm en t ,  m o n i t o r in g  and  su r vei l l an ce 
d at a t o  b e in p u t  and  assim i lat ed  w i t h in  a 
s in g le,  a ccess ib l e ,  an d  m u l t i - f u n c t io n al  
w e t l a n d  i n v en t o r y .  T h i s  w i l l  r e q u i r e
T h r e a t s  t o  w a t e r b i r d s  an d  w e t l an d s  I I
co l l a b o r a t i v e  in p u t  f r o m  d i f f e r en t  
o r g an isat io n s t h a t  cu r r en t l y  c o l l e c t  and  
c o l l a t e  w e t l an d  i n f o rm a t i o n ,  an d  
n ecess i t a t e  an  i n t eg r a t ed  c o n se r v a t i o n  
‘f r a m ew o r k ’ , w i t h  r e l e v an t  sch em es  
f eed in g  d i r e c t l y  in t o  a cen t r a l i sed  
in f o rm at io n  b ase (Bai l l i e  1990 ; Ke r sh aw  &  
M i t ch e l l  1999; Ro b in so n  et  al. 1999 ). O n l y  
w h en  t h is  is ach ieved  w i l l  c o u n t r ie s  be ab le 
t o  m o n i t o r  t h r e a t s  t o  w e t l an d s  and  
w a t e r b i r d s  in a m an n er  t h a t  r esem b les t h e  
p r o cess  t h a t  t h ey  have sig ned  up  t o  as p ar t  
o f  Ram sar  a r t i c le  c i t ed  ear l ier .
(4) Human problems & solutions
Sin ce t h e  1980s, c o n se r va t io n  has ch ang ed  
f r o m  a ‘f en ces and  f in es ’ ap p r o ach  t o  a 
m o r e  so c ia l  in t eg r at io n i s t  s t an ce. D u r in g  
t h is p e r i o d , soc ial  and  eco n o m i c  sc ien t i s t s  
have r esear ch ed  t h e  n eed s o f  p eo p le  in 
r e la t io n  t o  r e so u r ce  u se an d  co n se r va t io n  
ac t io n  (Z u b e  &  Bu sch  1990; Kem p f  1993; 
H i l l  &  Pr ess 1994; M cN e e l e y  1996 ). T h e  
co n c l u s io n  o f  t h is w o r k  is s t a r k ly  b u t  
p ragm at ical l y  su m m ed  up  by A d am s &  
M cSh an e  (1 9 9 2 ) w h o  c la im ed  t h a t  
co n ser va t io n is t s  w i l l  e i t h e r  c o n t r ib u t e  t o  
t h e  p r o b lem s o f  t h e  r u r a l  an d  u r b an  
com m u n i t ies,  o r  t h e  b io t a t h ey  seek  t o  
c o n se r v e  w i l l  d ie  o u t .  M u ch  o f  t h e  
r e sea r c h  in  t h is  a r ea  r e l a t e s  t o  t h e  
m an ag em en t  o f  ‘ r e s e r v e ’ ar eas, b u t  is also  
ap p l i cab le  t o  m o s t  o t h e r  a r eas  o f  
c o n se r v a t i o n  ac t io n .  M cN e e l e y  (1 9 9 6 ) 
id en t i f i ed  t en  p r in c i p l e s  es t ab l i sh i n g  
p a r t n e r sh i p s  b e t w een  c o n se r v a t i o n  
o b j ec t i v es  and  p eo p le ’s n eed s (Table 5). 
T h ese  id eas ar e  n o w  f i r m ly  est ab l i sh ed  in 
c o n s e r v a t i o n  p r a c t i c e ,  a l t h o u g h  som e 
cau t io n  has b een  u r g ed  in  assum in g  t h a t  
lo cal  in vo lvem en t  a l o n e  can  act u al l y  d el i ver  
t h e  goal  o f  su st ain ab le d eve lo p m en t  m o r e  
ef f ec t i ve ly  t h an  cen t r a l i sed  co n t r o ls  o n  
r e so u r ce  u se (M u r p h r ee  l 9 9 4 ;W e t s e r n  &  
W r i g h t  1994 ). A  f ew  h ave g o n e f u r t h e r
t h an  t h is,  an d  ex p l i c i t l y  ch al len g ed  t h e 
c u r r e n t  p ar ad i gm  o f  su s t a in ab le  
d eve l o p m en t .  Pr i n s  (1 9 9 2 ) s t a t es  
p o lem ica l l y  t h a t  ". ..  w e  ar e  c lo s in g  o u r  
eyes i f  w e  t h in k  t h a t  a l lo w in g  p eo p le t o  
in vad e p r o t ec t ed  ar eas  can  r esu l t  in a 
h a rm o n io u s  r e la t io n  b e t w een  t h em , t h e i r  
l i ves t o ck  an d  ca t t le ” . D esp i t e  t h is v iew , t h e 
o ver al l  w e ig h t  o f  o p in io n  seem s t o  b e t h a t  
t h e  c o n ce p t  o f  h ar n ess in g  lo ca l  
in vo lvem en t  is t h e  w ay  f o r w ar d .  H o w eve r ,  
co n se r va t io n  p r o j ec t s  b ased  o n  t h e  ‘w h a t  
t o  d o ’ m o d e l  (Table 5), m u st  also  f o cu s o n  
t h e  h o w  t o  g o  ab o u t  i t ’ asp ect s.  In o t h e r  
w o r d s  u n d er st an d in g  t h a t  t h e  n eed s o f  
p eo p le in r e l at i o n  t o  w et lan d  r eso u r ces  is 
o f  c o u r se  im p o r t an t ,  b u t  is o n ly  t h e  f i r s t  
p a r t  o f  a l o n g e r  p r o cess .  W i t h o u t  
d evelo p in g  lo cal  cap ac i t y  and  sk i l ls, o r  
en su r in g  t h a t  p e o p l e ’s in s ig h t s an d  
a t t i t u d es  a r e  h a rm o n i sed  w i t h  
c o n s e r v a t i o n  o b j e c t i v e s ,  t h e  im p l e ­
m en t a t i o n  o f  p r o j e c t s ,  i n i t i a t i v es  an d  
p o l i c ies w i l l  u l t im at e l y  fai l  even  i f  t h ey  have 
ad o p t ed  t h e  e lem en t s  o u t l in ed  in Table 5. 
M o r e  p r o j ec t s  t h a t  sp ec i f i cal l y  en co u r ag e 
j o in t  so lu t io n  o r i e n t ed  r esear ch  b e t w een  
eco l o g is t s  and  soc ial  sc ien t i s t s  ar e  n eed ed  
t o  a l lo w  t h e  in p u t  o f  usefu l  in sig h t s f r o m  
b o t h  d iscip l in es. Fin d in g  g en er ic  t h em es  
w i t h in  t h is  r esear ch  ag en d a m ay w e l l  p r o ve 
a d i f f i cu l t  t ask ,  as so  m an y  issu es ar e  
sp ec i f ic  t o  lo cal  ar eas. H o w eve r ,  i f  t h e  
co n se r va t io n  co m m u n i t y  is se r io u s  ab o u t  
r e a l l y  t r y i n g  t o  r e d u ce  an d  e l im in a t e  
t h r ea t s  t o  w e t lan d s  and  w a t e r b i r d s  in 
co n j u n c t io n  w i t h  t h e  id ea o f  su st ain ab le 
d e ve l o p m en t ,  su ch  r e sea r ch  m u s t  b e 
en co u r ag ed .
(5) Habitat  creation
A n t h r o p o g en ic  act i v i t i es  t h a t  lead  t o  t h e  
loss o r  d eg r ad at i o n  o f  w et lan d s  and  t h e i r  
b io d iv e r s i t y ,  a r e  b ein g  t ac k l ed  by 
co n ser va t io n is t s  o n  a b r o ad  f r o n t ,  and
12 T h r e a t s  t o  w a t e r b i r d s  an d  w et lan d s
T ab le  5. Ten  p r in c i p le s f o r  est ab l i sh in g  p ar t n e r sh i p s  b e t w een  c o n se r v a t i o n  o b j ec t i v es  an d  t h e  
b asic  n eed s o f  lo cal  p eo p l e  (f r o m  M cN e e l e y  1996 ).
1 Pr o v i d e  b en ef i t s  t o  lo cal  p eo p le
2  M e e t  lo cal  n eed s
3 Plan  h o l i s t i cal l y
4  Plan  p r o t e c t e d  ar eas  as a sy st em
5 Plan  s i t e  m an ag em en t  in d iv id u al l y ,  w i t h  l i n k ag es t o  t h e  sy s t em
6  D e f i n e  o b j ec t i v es  f o r  m an ag em en t
7  M an ag e ad ap t i ve l y
8 Fo s t e r  sc ien t i f i c  r e sear c h
9  Fo rm  n e t w o r k s  o f  su p p o r t i n g  in s t i t u t i o n s
10 Bu i ld  p u b l i c  s u p p o r t
cr eat i n g  n ew  ar eas o f  a p ar t i cu la r  h ab i t at  
has r e c e n t l y  r e c e i v ed  m o r e  a t t e n t i o n  
(M e r r i t t  1994; Su t h e r l an d  &  H i l l  1994). 
So m e  h ab i t at s  a r e  m o r e  am en ab le t o  
c r ea t io n  p r o j ec t s  t h an  o t h e r s .  We t l a n d s  
ce r t a in l y  p r esen t  a n u m b er  o f  ch al len ges in 
t h is  r esp ec t .  D ig g ing  a h o le in t h e  g r o u n d  
and  f i l l ing  i t  w i t h  w a t e r  m ay c r ea t e  w e t ­
land , b u t  i t  d o es  n o t  c r ea t e  a d ive r se , self -  
su st ain in g  an d  f u n c t io n in g  w e t l an d . T h e  
lo n g  t e r m  r esu l t s  f r o m  d evel o p ed  c r ea t io n  
m e t h o d s  ar e  st i l l  b eing  t es t ed ,  and  m u ch  
f r u i t f u l  r esear ch  r em ain s t o  b e d o n e  in t h is 
a r ea  (Rack h am  19 9 8 ).  T h e  u se o f  h ab i t at  
c r ea t io n  as p a r t  o f  a ‘ n o  n e t  lo ss ’ p o l i cy  (i.e. 
t h e  c r ea t io n  o f  h ab i t at s  t o  m i t ig at e f o r  
lo ss) a lso  r eq u i r es som e t est in g  o f  t h e  
f u n d am en t a l  assu m p t io n  t h a t  t h e  
b i o d i v e r s i t y  o f  c r e a t e d  w e t l an d s  d o es  
act u a l l y  r ep l ace  t h e  ‘n a t u r a l ’ (o r  r e lat i ve ly  
u n im p ai r ed ) si t es.
(6) Evaluating conservation 
strategies
T h e  rang e o f  act i v i t i es  u n d e r t ak en  b y t h e  
c o n s e r v a t i o n  co m m u n i t y ,  a r e  o f t en  
f o r m u la t ed  b y co m m o n  co n sen t  o r  b y
ex p er t s  in p a r t i cu la r  f ield s. H o w eve r ,  t h is 
sh ou ld  n o t  m ean  t h a t  t h e  ef f i cacy  o f  
co n se r va t io n  ac t io n  an d  ad v ice ar e  n o t  
evalu at ed  p er io d ical l y .  A n  ex am p le  o f  t h is 
t yp e  o f  r e sear ch  m ig h t  b e t es t in g  t h e 
e f f ec t s  o f  d es i g n at in g  s i t es  as Sp eci al  
Pr o t e c t i o n  A r eas  (SPA s ),  b y lo o k in g  at  
sp ec ies,  co m m u n i t ies  and  h ab i t at s  b ef o r e 
and  a f t e r  d esig n at io n  an d  at  a v a r i e t y  o f  
sp at ia l  sca les.  T h e r e  a r e  m an y  o t h e r  
ex am p le s  w h e r e  m o n i t o r i n g  and  
su r vei l l an ce d at a ar e  n o w  ad eq u at e t o  
a l l o w  t h is t yp e  o f  r esear ch , and  t o  p r o v id e 
in valu ab le f eed - b ack  f o r  t h e  co n se r va t io n  
p ro cess.
Conclusion
In w r i t in g  a p ap er  o n  r esear ch  n eed s in 
r e lat io n  t o  t h r ea t s  t o  w e t l an d  b io d iver s i t y ,  
i t  is e x t r em e ly  d i f f icu l t  n o t  t o  e r r  t o w a r d s  
a r a t h e r  ‘d o o m  and  g lo o m ’ v i ew  o f  t h e  
w o r l d .  O u t l in in g  t h e  sa l ien t  p r o b lem s  o f t en  
o v e r s h ad o w s  t h e  p o s i t i v e  s i d e  o f  
c o n t em p o r a r y  c o n s e r v a t i o n  an d  t h e  
ch ang es t h a t  h ave o c cu r r e d  in at t i t u d es  t o
T h r e a t s  t o  w a t e r b i r d s  and  w e t l an d s  13
t h e  b io sp h e r e  in  m o s t  p ar t s  o f  t h e  w o r ld .  
N eve r t h e le ss ,  f ew  co m m en t a t o r s  d o u b t  
t h a t  p r essu r es  o n  t h e  b io sp h er e  ar e  l ik ely 
t o  in c r ease  d u r in g  t h e  2 1 s t  Cen t u r y ,  and  
f o r  c o n se r va t io n  sc ien t i s t s  t h e r e  ar e  t h r ee  
k ey ch al len ges ar is in g  f r o m  t h e  p r esen t  
su i t e  o f  an t h r o p o g en ic  t h r ea t s  af f ect in g  
w a t e r b i r d s  and  w e t l an d s. Fi r s t ,  t h e r e  is a 
n eed  t o  have r o b u st  sc ien t i f i c  m e t h o d s in 
p lace t h a t  a l lo w  t h e  in p u t  o f  assessm en t ,  
m o n i t o r in g  and  su r vei l l an ce d at a in t o  a 
cen t r al i sed  and  accessib le i n ven t o r y  o f  t h e  
t o t a l  r eso u r ce .  Seco n d , r esear ch  is n eed ed  
t h a t  en ab les  t h e  d e t e c t i o n  an d  
m easu r em en t  o f  en v i r o n m en t a l  ch an g e 
a r i s in g  f r o m  h um an  ac t i v i t i e s ,  an d  t o  
u n d er st an d  t h e  cau ses and  co n seq u en ces  
o f  t h a t  ch an g e . In  m an y  w ays ,  g iven  
su f f i c ien t  r e so u r ces , r esear ch  o f  t h is n at u r e 
is o f t en  t h e  r e l at i ve l y  easy  p a r t  o f  t h e  
c o n s e r v a t i o n  p r o cess .  T h e  t h i r d  an d  
p e r h ap s  m o s t  d i f f i cu l t  ch a l l en g e  f o r  
c o n se r va t io n  r esear ch e r s ,  is g o in g  t o  b e in 
p r o v i d in g  i n f o rm at io n  t h a t  is so lu t io n -  
o r ie n t ed ,  an d  t h a t  can  b e assim i lat ed  in t o  
t h e  so c ia l  and  eco n o m ic  ag en d a o f  a w o r l d  
t h a t  co n t in u es t o  u n d er g o  r ap id  change.
References
A d am s, J.S. &  M cSh an e ,T .O .  (1 9 9 2 ).  The Myth of 
Wild Africa: Conservation Without Illusion. W .W .  
N o r t o n  &  Co m p an y , N e w  Yo r k .
A d am s ,  W . A .  (1 9 9 8 ).  C o n s e r v a t i o n  an d  
d e v e l o p m en t .  In : Su t h e r l a n d ,  W . J.  (e d . ) 
Conservation Scien ce and Action. Bla c k w e l l  
Sc i en ce , O x f o r d  pp . 2 86 - 3  15.
A se lm an n , I. &  C r u t z e n ,  P.J. (1 9 8 9 ).  G l o b a l  
d i s t r ib u t i o n  o f  n a t u r a l  f r e s h w a t e r  w e t l an d s  
an d  r i c e  p ad d ies, an d  t h e i r  N e t  Pr im a r y  
Pr o d u c t i v i t y ,  s e a s o n a l i t y  an d  p o ss ib l e  
m e t h an e  em iss io n s . Journal of Atmospheric 
Chemistry 8 : 3 07 - 358 .
A v e r y ,  M .,W in g f i e l d ,  D ., Po r t e r ,  R.,T ew ,T .,Tu ck er ,  
G .  &  W i l l i am ,  G .  (1 9 9 4 ).  Rev is in g  t h e  Br i t i s h  
Red  D a t a  L i s t  f o r  b i r d s:  t h e  b io lo g ical  b asis o f  
U .K .  c o n se r v a t i o n  p r i o r i t i e s .  Ibis 1 3 7 : s232 -  
s239 .
Baco n , P.R. (1 9 9 3 ).  W e t l a n d  r e s t o r a t i o n  an d  
r eh ab i l i t a t i o n  in t h e  In su l a r  Ca r i b b ean .  In : 
(ed s. ) M o se r ,  M ., Pr e n t i c e ,  R .C .  &  van  Vessem , 
J.  Waterfowl and Wetland Conservation in the 
1990s: A Global Perspective. Proceedings of the 
IWRB Symposium, Fl o r id a , N o v em b e r  1992 , 
IW R B  Sp eci al  Pu b l i c a t io n  2 6 , Sl im b r i d g e  pp. 
154- 163.
Ba i l l i e ,  S.R.  (1 9 9 0 ).  In t e g r a t e d  p o p u l a t i o n  
m o n i t o r i n g  o f  b r eed in g  b i r d s in Br i t a in  an d  
Ir e lan d . Ibis 1 3 2 : 151 - 166 .
Bi r d L i f e  In t e r n a t i o n a l  (2 0 0 0 ).  Threatened Birds of 
the World. Ly n x  Ed i c i o n s  an d  Bi r d L i f e  
In t e r n a t i o n a l ,  Ba r c e l o n a  an d  Cam b r i d g e ,  U K .
Bl o w e r ,  J.  (1 9 8 4 ).  N a t i o n a l  Pa r k s  f o r  d evel o p in g  
c o u n t r i e s .  In : M cN ee l e y ,  A .  &  M i l ler ,  K .R. 
(e d s . ) National Parks, Conservation and 
Development: the Role of Protected Areas in 
Sustaining Society. Sm i t h so n i an  In s t i t u t e  Pr ess, 
Wash i n g t o n  pp. 7 2 2 - 7 2 7 .
C a r t w r i g h t ,  J.  (1 9 9 1 ).  Is t h e r e  h o p e  f o r  
c o n se r v a t i o n  in A f r i c a ? Journal of Modern 
African Studies 2 9 : 3 55 - 3 7 1 .
C o w an ,  M . &  Sh en t o n , R. (1 9 9 5 ).T h e  in ven t i o n  
o f  d eve lo p m en t .  In : C r u sh ,  J.  (ed .) Power of 
Development. Ro u t le d g e ,  Lo n d o n  pp . 27 - 43 .
D en n y ,  P. (e d . )  ( 19 8 5 ).  The ecology and 
management of African wetland vegetation: a
14 T h r e a t s  t o  w a t e r b i r d s  an d  w e t l an d s
botanical account of African Swamps and 
shallow waterbodies. D r .  W .  Ju n k  Pu b l i sh er s ,  
D o r d r e c h t .
D u g an , P. (ed .) (1 9 9 0 ).  Wetland Conservation: A 
Review of Current Issues and Required Action. 
IU C N ,  G l an d , Sw i t z e r lan d .
D u g an , P. (ed .) ( 19 9 3 ).  Wetlands in Danger - A 
World Conservation Atlas. O x f o r d  U n i v e r s i t y  
Pr ess,  N e w  Yo r k .
El l i so n , J.  (1 9 9 4 ).  St a t u s  r e p o r t  o n  Paci f i c  Islan d  
M an g r o ves.  In : Eld r ed g e , L.G . ,  M a r a g o s .J.E.  &  
H o l t h u s ,  P.L. (ed s. ) Marine/ Coastal Biodiversity 
in the Tropical Island Pacific Region II: Population, 
Development and Conservation Priorities. Pac i f i c  
Sc i e n ce  A sso c i a t i o n  In f o rm a t i o n  Bu l l e t in  Vo i  
4 6 : 3- 4.
Fin l ayso n , C .M .  ( 19 9 6 ).  In f o rm a t i o n  r eq u i r ed  f o r  
w e t l an d  m an ag em en t  in t h e  So u t h  Paci f i c .  In : 
Jaen sch , R.  (ed .) Wetland Conservation in the 
Pacific Islands Region. Pr o ceed i n g s  o f  t h e  
Reg i o n al  W o r k s h o p  o n  W e t l a n d  Pr o t e c t i o n  
an d  Su s t a i n ab l e  U s e  in  O c e a n i a ,  Po r t  
M o r esb y , Pap u a N e w  Gu i n ea ,  6 - 10  Ju n e  19 9 4 , 
Pu b l i c a t io n  118, We t l a n d s  In t e r n a t i o n a l  A s i a  
Paci f i c ,  C an b e r r a ,  pp . 185 - 2 0 1.
Fin layso n , C .M .  &  D av id so n , N .C .  (2 0 0 0 ).  Global 
review of wetland resources and priorities for 
wetland inventory. R e p o r t  f o r  W e t l a n d s  
In t e r n a t i o n a l .
G i b b o n s ,  D., A v e r y ,  M ., Ba i l l i e ,  S., G r e g o r y ,  R., 
K i r b y ,  J. , Po r t e r ,  R., Tu ck er ,  G .  &  W i l l i am ,  G . 
(1 9 9 6 ).  Bi r d  sp ec ies o f  c o n se r v a t i o n  c o n ce r n  
in t h e  U n i t e d  K i n g d o m , Ch an n e l  Is land s and  
Is le  o f  M an : r ev is in g  t h e  Red  D a t a  Lis t .  RSPB 
Conservation Review 1 0 :7 - 1 8 .
G r e e n ,  A . j .  (1 9 9 6 ).  A n  A sse s sm en t  o f  w h ic h  
A n a t i d ae  t ax a q u al i f y  f o r  g l o b a l l y  t h r ea t en ed  
st at u s .  Gibier Faune Sauvage, Game Wildlife I 3 : 
7 77 - 798 .
G i ch u k i ,  C .  (2 0 0 0 ).  C o m m u n i t y  p a r t i c i p a t io n  in 
t h e  p r o t e c t i o n  o f  K en y a ’s w e t l an d s . Ostrich 
7 1 (1 ):  122 - 125 .
G o p a l ,  B. &  W e t z e l ,  R .G .  (e d s . ) (1 9 9 5 ).  
L im n o lo g y  in d eve lo p i n g  c o u n t r i e s  (Vo l u m e  
I ) .  SIL - l n t e r n a t i o n a l  A s s o c i a t i o n  f o r  
Lim n o lo g y , N e w  D e lh i .
G o u l e t ,  D . (1 9 9 2 ).  D e v e l o p m en t :  c r e a t o r  an d  
d e s t r o y e r  o f  va lu es . World Development 20: 
4 67 - 75 .
H an n ah , L., Lo h se , D ., H u t ch in so n ,  C . ,  Ca r r ,  J.L .  &  
Lan k e r an i ,A .  (1 9 9 4 ).A  p r e l im i n a r y  in v en t o r y  
o f  h um an  d i s t u r b an ce  o f  w o r l d  eco sys t em s . 
Ambio 2 3 : 2 4 6 - 2 5 0 .
H ea t h ,  M.F. &  Evan s, M . l .  (e d s .) (2 0 0 0 ).  Important 
Bird Areas in Europe: Priority Sites for 
Conservation. 2  vo l s .  Cam b r i d g e , U K :  Bi r d L i f e  
In t e r n a t i o n a l  (Bi r d L i f e  C o n s e r v a t i o n  Se r ie s  
N o .  8 ).
H i l l ,  M .A . &  Pr ess , A .J.  (1 9 9 4 ).  Kak ad u  N a t i o n a l  
Pa r k :  an  A u s t r a l i a n  e x p e r i e n c e  in
co m an ag em en t .  In : (ed s. ) W e s t e r n ,  D „  W h i t e ,  
R.M .  &  St r u m ,  S.C .  Natural Connections: 
Perspectives in Community- based Conservation. 
Is lan d  Pr ess , Wash i n g t o n  pp. 135- 157.
H o lm b e r g ,  J. ,  T h o m so n ,  K . &  T im b e r l a k e ,  L. 
( 19 9 3 ).  Facing the Future: Beyond the Earth 
Summit. Ea r t h scan  an d  In t e r n a t i o n a l  In s t i t u t e  
f o r  En v i r o n m en t  an d  D e v e l o p m en t ,  Lo n d o n . 
IN C  (1 9 9 8 ).  Drained Life. A va i la b le  o n  In t e r n e t  
at : h t t p A w w w . i n c . in c.o r g .u k \ m ar sh es.h t m l
Jef f r ies ,  M . (1 9 9 7 ).  Biodiversity and Conservation.
Ro u t le d g e , Lo n d o n .
Kem p f ,  E. (ed .) (1 9 9 3 ).  The Law of the Mother: 
Protecting Indigenous Peoples in Protected Areas. 
Si e r r a  C l u b  Bo o k s ,  San  Fr an c i sco .
Ke r sh aw , M . &  M i t c h e l l ,  C .R .  (1 9 9 9 ).  Anatidae 
ringing in the UK: a review and recommendations 
for an Integrated Population Monitoring Strategy. 
W W T  r e p o r t  t o JN C C .
M e r r i t t ,  A .  (1 9 9 4 ).  Wetlands, Industry &  Wildlife - 
A Manual of Principles and Practices. T h e  
W i l d f o w l  &  W e t l a n d s  T r u st ,  Sl im b r id g e . 182
pp.
M cN ee l e y ,  J.A .  (1 9 9 6 ).  Expanding Partnerships in 
Conservation. Is lan d  Pr ess , Wash i n g t o n .
M o r i ,  S., Sai j o .Y. &  M iz u n o .T . (1 9 8 4 ).  L im n o lo g y  
o f  Jap an ese  lak es an d  p o n d s. ln :Tau b , F.B. (ed .) 
Ecosystems o f the World 23: Lakes and 
Reservoirs. El s e v i e r  Sc i e n c e  Pu b l i s h in g  
Co m p an y , A m s t e r d am  pp . 3 09 - 329 .
M o se r ,  M „  Pr e n t i c e ,  C .  &  Fr az ier ,  S. (1 9 9 6 ).  A
T h r e a t s  t o  w a t e r b i r d s  and  w e t l an d s  15
global view of wetland loss and degradation. In: 
Pap e r s ,  T ech n ical  Sessi o n  B, V o lu m e  10 / 12b, 
Pr o ceed i n g s  o f  t h e  6 t h  M ee t i n g  o f  t h e  
C o n t r a c t i n g  Pa r t i e s ,  Br is b an e , A u s t r a l i a ,  I 9-  
2 7  M ar ch  1996 , Ram sa r  C o n v e n t i o n  Bu r eau , 
Gl an d , Sw i t z e r lan d .
M u r p h r e e ,  M .W .  (1 9 9 4 ).T h e  r o l e  o f  in s t i t u t i o n s 
in co m m u n i t y - b ased  c o n se r v a t i o n .  In : (ed s .) 
W e s t e r n ,  D ., W h i t e ,  R.M . &  St r u m . Natural 
Connections: Perspectives in community- based 
Conservation. Islan d  Pr ess,  Wash i n g t o n  pp. 
4 0 3 - 4 2 7 .
O EC D  (1 9 9 6 ).  Guidelines for aid agencies for 
improved conservation and sustainable use of 
tropical and sub- tropical wetlands. O r g an is a t i o n  
o f  Ec o n o m i c  co - o p e r a t io n  an d  D eve l o p m en t ,  
Par is .
Pa lm er ,  M .A . ,  Be l l ,  S.A . &  Bu t t e r f i e l d ,  I. ( 19 9 2 ).  A  
b o t an ical  c lass i f i ca t io n  o f  s t an d in g  w a t e r s  in 
Br i t a in  - ap p l i ca t i o n s f o r  c o n se r v i n g  and  
m o n i t o r in g . Aquatic Conservation - Marine &  
Freshwater Ecosystems 2(2): 125 - 143 .
Po l l i t t ,  M .S.,  C r an sw i c k ,  P.A., M u sg r o ve ,A .J. ,  Hal l ,
C . ,  H ea r n ,  R.D .,  Ro b i n so n , J.A .  &  H o l l o w ay ,  S.J. 
(2 0 0 0 ).  The Wetland Bird Survey 1998-99: 
Wildfowl and Wader Counts. 
BT O / W W T / RSPB / JN C C ,  Sl im b r id g e .
Pi r o t ,  J (2 0 0 0 ).  Ramsar: staying down to Earth. 
W o r l d  C o n s e r v a t i o n  1 / 2000  p i 4.
Pr in s,  H .H .T .  (1 9 9 2 ).  T h e  p as t o r a l  r o ad  t o  
ex t i n c t io n : c o m p e t i t i o n  b e t w een  w i l d l i f e  an d  
t r a d i t i o n a l  p a s t o r a l i sm  in  Eas t  A f r i c a .  
Environmental Conservation 1 9 (2 ):  I 17- 123.
Rack h am , O .  (1 9 9 8 ).  Im p l i ca t i o n s o f  h is t o r i cal  
e co l o g y  f o r  c o n se r v a t i o n .  In : Su t h e r la n d , W .J.  
(ed .) Conservation Science and Action. Bla c k w e l l  
Sc i en ce , O x f o r d  pp . 152 - 175 .
Ro b in so n , J.A . ,  M i t ch e l l ,  C .R. ,  H u g h es,  B. &  
C r an sw i c k ,  P.A. (1 9 9 9 ).  Anatidae productivity 
monitoring in the UK: a review of methodologies 
and recommendations for an Integrated 
Population Monitoring Strategy. W W T  r e p o r t  
t o JN C C .
Sco t t ,  D .A  (1 9 9 3 ).W e t l a n d  In v en t o r i e s  an d  t h e  
as se ssm en t  o f  w e t l a n d  lo ss:  a g lo b al  
o v e r v i ew .  In : (ed s. ) M o ser ,  M ., Pr e n t i c e ,  R .C .  &  
van  V essem ,  J.  Waterfowl and Wetland
Conservation in the l990 ’s:A Global Perspective. 
Pr o c e e d i n g s  o f  t h e  IW R B  Sym p o s i u m ,  
Fl o r i d a ,  N o v e m b e r  1 992 , IW R B  Sp ec i a l  
Pu b l i c a t io n  2 6 , Sl im b r i d g e  pp. 154 - 163 .
Sp ald in g , M „  Blasco , F. &  Fie ld ,  C .  (ed s .) (1 9 9 7 ).  
World Mangrove Atlas. T h e  In t e r n a t i o n a l  
So c i e t y  f o r  M an g r o ve  Eco sy s t em s , O k i n aw a .
Sp ie r s ,  A .G .  (2 0 0 0 ).  Review of international and 
continental wetland resources. En v i r o n m en t a l  
Re s e a r c h  In s t i t u t e  o f  t h e  Su p e r v i s i n g  
Sc i e n t i s t ,  A u s t r a l i a .  R e p o r t  f o r  W e t l a n d s  
In t e r n a t i o n a l .
Su t h e r l an d , W .J.  &  H i l l ,  D .A . (1 9 9 4 ).  Managing 
Habitats for Nature Conservation. Cam b r i d g e  
U n i v e r s i t y  Pr ess , Cam b r i d g e .
Tay lo r , R.D .,  H o w a r d ,  G .W .  &  Begg , G .W .  ( 19 9 5 ).  
D eve l o p in g  w e t l an d  i n v en t o r i e s  in so u t h e r n  
A f r i c a :  a r e v iew . Vegetatio I 18 : 57 - 59 .
V iv es , P. (ed .) (1 9 9 6 ).  Monitoring Mediterranean 
Wetlands: A Methodological Guide. M e d W e t  
Pu b l i c a t i o n ;  W e t l a n d s  In t e r n a t i o n a l ,  
Sl im b r i d g e , U K  an d  IC N ,  Lisb o n . 150 pp.
W a t s o n ,  R.  (1 9 9 9 ).  C o m m o n  t h em e s  f o r  
e co lo g is t s  in g lo b al  i ssu es. Journal of Applied 
Ecology 36: I - 10.
W e s t e r n ,  D . &  W r i g h t ,  R.M .  (1 9 9 4 ).  T h e  
b ac k g r o u n d  i n t o  c o m m u n i t y - b ased  
c o n se r v a t i o n .  In : (e d s ) W e s t e r n ,  D ., W h i t e ,  
R.M . &  St r u m  S. C .  Natural Connections: 
Perspectives in community- based Conservation. 
Is lan d  Pr e s s ,Wa sh i n g t o n  pp . 1- 14.
W e t l a n d s  In t e r n a t i o n a l  (1 9 9 8 ).  Wetlands - A 
source of Life. C o n c l u s i o n s  o f  t h e  2 n d  
In t e r n a t i o n a l  C o n f e r e n c e  o n  W e t l a n d s  and  
D e ve l o p m en t ,  D ak ar ,  Sen eg al .
W i l l i am s ,  M . (1 9 9 0 ).  Wetlands: A Threatened 
Landscape. Bla c k w e l l ,  O x f o r d .
W i l l i am s ,  P., Biggs, J,  D o d d s ,  L., W h i t f i e l d ,  M ., 
C o r f i e l d ,  A .  &  Fo x , G .  (1 9 9 6 ).  Biological 
Techniques of Still Water Quality Assessment. 
Phase I Scoping Study. En v i r o n m en t  A g en cy  
R& D  T ech n i c a l  R e p o r t  E7 .  En v i r o n m e n t  
A g en cy , Br is t o l .
Z u b e ,  E.H .  &  Bu sch , M . (1 9 9 0 ).  Par k - p eo p le  
r e l a t i o n sh i p s :  an  i n t e r n a t i o n a l  r e v i ew .
Landscape and Urban Planning 19 : I 17- 31.

